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DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a scanning 
type optical microscopic device capable of acquiring 
the multiply stimulated fluorescent image of a 
multiply dyed sample at high S/N without using an 
optical filter and without changing the constitution 
of the device for various kinds of combination of 
stimulating wavelength and a fluorescent dyestuff 
with simple constitution which does not need a 
mechanical driving part requiring high positional 
reproduction accuracy. 

SOLUTION: This device is equipped with laser beam 
sources 14 and 15, an objective lens 7, an X-Y 
scanning optical system 5, an image-formation lens 
10, a confocal diaphragm 11 arranged at the focal 
position of the lens 10, photodetecting devices 27a 
to 27d. a prism 23 spatially spectrally splitting 
luminous flux passing through the diaphragm 11, 
and a mirror array 25 arrayed at least in the 
spectrally spit direction of the luminous flux and 
receiving one part of the spectrally split luminous 
flux and deflecting it toward any of plural 



photodetecting devices. Each micro optical mirror 
element 26 has plural deflecting angles to make the 
devices 27a to 27d selectively receive the luminous 
flux so as to optionally select one of plural 
deflecting angles. 
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fE>iO-'<z:'^g:r' u - 1?*- fc - A:^>^^Si^>5 o i i ^ iii/a-r 

17'-tr-A^t^'j;^*-^^>X2 2, :^»>IXA2 3, 
b > X 2 4 S2 1: ^ ^ - 7 U 2 5 J:CC^.*5 ^^^o 

A^^^?!>>^jiiiciti#aj^2 7a--f^!t^t:jss*5tr. a 

tc:gi(/)a^-^^-2 6<Df4g, Si«i&i*«3g««r^U, L 
^2 6a>(iLg^^l/rc^^^ :2>^a-^2 9i^CC>St 

[ 0 0 7 7 ] H 9 \m S(Difvy iC^.btc^^mc 
tr^m? tCTnt/^c ^ 7 - 7 b 2 5 d-^^jfe^li ^ Ji^^ 
^U:^cigrr3b^, L, , Li , L, o:'(4gtcM^tT^& 

1, 26 j, 2 6kl*-t-ft-en^t5?ai^S2 7a, 2 7 

2 9^<^Bif^'tiJ^^<7>^'C§«!iff?tctft?n^o 
[ 0 0 7 8] laitci: 0 . *;^teiM(X:'i^SXii. b-t?* 
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[ 0 0 7 9] UT\ -^mmik&^ft^m^M^^i'C 

1 0 0 a 0 1 ^^^,^.^0 1 1 ^^Mbfci/t^o>^m \t 

^b>X7 6[:'^0^A.rNA, =0. 0044^0. 

imM^o>^i^i&E:>. . =10 0 0 i\ m 
6\X =0. 4 2 nun 

J^7tb>X24m°ffifSef> =25nun 10 
d = 5 0 a in 
^m = 5* 

d/^ A =50/4 20=0. 1 1 9 

<.^« - f, )/{NAi • fi > =1 -250 

00/ (0. 0044 -420 ■ 170000) =0. 
0 8 

NAi i>^&h±^l»t^i 

(NA, • ft > / (fz * 0 ! n^m) =0. 0 1 1 
• 1 7 0 0 0 0/(2 5 0 0 0 - 0. 0 6 7)= 0- 8 20 
6 

[ 0 0 a 1 ] m^mt^f^ 

[0082] @l0tC7nt-<t;^ti:, :^PM(»o>msX' 
\t. tr-Ar2ij>-h 1^:^X2 OtT'gtjJtrfc'-Afi^W 

l^^:c^:-7t:^i:'^iljfe.S&<x:■«ft^3^y^3^ia5n^o i&^fi:)fe<!: 30 

tf)i < y > - ^ ^ - ^c^x - Y jfe^^ 5 r-^ 
rfiJ5n> ai'Ju-u>X6, ii^»u:^X4 2^f^l'i:/ 

XA4 3 ocA#^ UA: fc'-^y-i^^^jfeiS, 

aJ:^u--if-xi^ ;. i^iurTES^n^o ^$81?;^ 
/^cTe i 1/ r *Bs;>ii ^ 7' - 4 9 cc^^ ^ss^ ^ 6' - 

b-^-t'-A<^Bg|^^<:j:0il(?.ts5n?^i-S$8?>>6 
OMiciy. *miU>X7iO--^jfeS^|iJ5^-4 9Sr'(?>- 
gBS ^ ^ S-<?^ r-JSH U A: u - b'- .i. 6 mi^ 8 
:;!»6^ii f5>na^j¥;ii i ^>^<: jfe^^li] ^ 5' 4 9 ^^&m 

r^, ^^°$5oi i^sio=2»j>^-[>u>x2 2r'¥ 

^iT^it^titd&mty »J XA 2 3 ^^iCJ^^jfe u >X2 4 ^ 



4#g32 0 0 0- 1 99 85 5 
20 

BS. 7ts<^>?sfttfsii* ^^-riw25 ^mfarmn-^ 

[0083] C^r% fftJ>Tgt«iU^C«?ffi^^^U-- 

^:tl.^^^h^ y'7 2B'^miixmi^it^. 
asg 2 7 a ^fBjt:^ r jsn?<: b -if- b'- Alt. 

:^nxi^tmm^ 4 ^mm^cttcj: 0 [*?}^^it 
^i'-i*}, jfe^tti^g2 7ar"C-(D7ts^i#ffl^nf»<* 

^-^^2 6 =g:^jfef«^Si)i^*1*g^g2 7b, 27 
c, 21 (i^mi^iiX^m.&mti^^^c Ctiir>i^ 

[ 0 0 8 4 ] C cc:'J: ^ cc. ^I^Sfe^C-^gfli. 

^flfchOX^^tc^y-^ XO'PU^ ^ S / N cr>iSl ^llfl^ 

^fi^. ^tc. wicm^^^^^xm^^^^i ^ 

5 infcit^.(0 ^ ^ U - tf b'- Ai*:^i: U - h 
7';^::^2 8"^l^t:^i:^iS15n'6— A^rxD'^.^kt^n 
•t-tl7t#taj5^g2 7a, 2 7b, 27c, 27d-Nffi]t^ 

xmitnh, c(m. 5^-rU'Y2 5<!:jfe^w^.g 

2 7a <t<^>fe1^<:|BS$n:^c11jfe1S4 4i*Sg«i^4 5tCcfc 
^ r ^*<^^KSiO-' ?E>^f <:^: ^ tc V 0 . gst^Tgt 

[ 0 0 a 5 ] tic. -imm\<j>'mnmi 1 1 i<:^'^o 
[ 0 0 a 6 ] X - Yitititmjhb xmmtitc u 

b'-Ali, ai'Jl'--U>X6. ii*i^U>X4 2. 
> X 7 -$:/r <./C / 4 1S4 6 CC7^li b it^^*.0 • 

*i^^?a$nrs-4ca-b^u-i7*--x?fv.. hib^c^a 

^n6. CCX. W'i^S^W^OXi.^ti7^><--^^:^4 

itm^s i(Z:far'U-if-b'-y^iO.^^^L/, g*a<7> 

A:7ti*imiacA/4lS4 6^3i3ll/m AStb-t?*- 
b'- /Ka>^^;^fG!3:)>6i&ST^^*i bt:;^tepij 5 ill 
1ioc:'li5S^Aii'Ojfc1#ffi^g2 7 a^c«(?>^5g«i(^:p;rsi 

<^B4. ^^--7U'Y2 5<L7\:1^fcB-Sg2 7aiO::f^tCid 
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(12) 1*g^32 0 0 0- 1 99 85 5 

21 22 

^xmnn^^^t^-m £71), 27c, 2 7 d f ^ i/^cc A#n.A: tf--:&Si<: c^: 0 ^ 

n^no>it^m^^&^m>^ -^IIO. ^ ur^*?%<^ ^UA:aSLjfecr:'^acti*feUiisg2 7 b '-2 7 dT"C-n 

u :7 b >7i/5 ^ hiSitmmic^m^Mmiim c-tt^ffi^n^. ^*i^aisg2 7 b -2 7 drif fsn 
^^cftj||^«^ut'^i6tl'Sc^c^:^t^o c<D*f:^>ic* i$tt?:JiiE$mc^%. jfe^ai^S2 7 ar1#6n/cl-- 
1 0 0 8 7] i^6;^fe0i otcistft^n^o c<:'cc<^tt^i:-en't-ncf<*. orb 

^^stmv^^. CCCC^T*Step]or:«gli. b-l?' [0 06 9] ±l2<D$0<it:*^tr-^f?:Si^f(./m 

- jE> ^^-ru'{25 tc^^^tWijjfi.'Sk^i^ i s rcc-fUcc i.r / >f xg^s^tf^o ^ ^ - r u >^ 2 5±cc 

9<o&mnm2iC7rlOfc^^^^m^^X5i^m^. 2 7 a--. ^ickm^&mw2 7 d -2 7 ao^x^jmnc 

[ 0 0 8 8] ^-m.mo>mmx'\t. m^Sk^^ntcU-^^ <'n^n{^ii^n^-o>^^0.i>m^^ti^o ccx\ * 

^i^\tE^^mi<^ * 7 > K r - A r U-lr*- 1 4 ?!^> 20 SidPi^Jji^OC:':^, s^*^fig:^:)felttti^S2 7 b CltS 

jE»U-l7*-fc'- A^#fe}i5€, te^SC-a^^fglS^tCE f ^»S'&^:*^'So *1taiSS2 7 a ^.0'2 7 b'Clta 

X'0ft^ih^nbx^y-riy^2^±i^mit:^^h^ fgiEiO^^n^^ }«jE?%<^>«n-en<7>^ii(^ i a, i d ^ 

! b-«i) • la --oy 

^ 'sis.i>H>^j.i^o>x^mti:im^m^imt m.^it^< ^m^^h^o co>^.^^m.^i>tc^. 

[ 0 0 9 0 ] wi'c. i^mmx'it. ±ia^ ^ xm^tcs r-^^m^r^t t hic . imiiimm2 1 a r-^a $ 

J:>'HiU. ifi4ir3^<:y^Xf^.*<^?S^^tf^J:^{<::/P5^ ^(on^utc^f^i^c^bX'mm^<Oi5^ 

7A^5Si#a54 8tcigfi^i2iSnrt^-So Mcc, ^m^^xf^ii>^^>x^\.^fc^^(r>mEM^cmw.^^^^ 

[ 0 0 9 1] U±tc J: »i . **fei^OC.ggcc j:nt^. ^ [ 0 0 9 3] ^7^fea 

m.r>x^immip^^^i^rhW^m\.^^cti^x o tri*. *i#sij^g2 7 d --2 7 d xm^tihmim<r> 

%mx^. W,ic±Mo>J:i'^^y'iX^iiO>^WmEo>B = U.- (« • Ux+^ - !i«> • •(S) 
[0 09 2] |«ia*5^^«6^^>^fB^«i(./C. iSfe 50 ^fecC'^^^SdC. ujmt^.m.^2'7 bxm&:^wc^. 
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[0094] ±ia''^*^^^-a?<?, fi^mtcm^^. lo 

j scatter = (or ♦ ♦ ! 

[ 0 0 9 5 ] ».:^0>^.^^M^^.ia=f'!>i^&CkX ^ 
- 7 U 2 5 '^-ASif u jfefetiiSS 2 

7 a -s. S^jfei6fi^*l9?ai^g2 7 fa's, •en^^ffill'^ 

1f-t^-ABB^^CJ:♦^, Ire, I EX. liM^tl^UO>it 

^. 

[ 0 0 9 6] tl±tc: J: 0 . :^nmm^X'\t. 30 

[0 09 7] W±sj4^Uc<^:^tc, 2ts:^^tcj:^^SM 
[0 09 6] (1) U-1?*-7fei«Si. CC!:-U-l7*-^j^S3>^ 40 



(13) 4*112 0 0 0- 1 9 9 855 

24 

2 7b X\%hn^it^.&kt 5 ^ 2 5 L/^c u 

scatter i^-Sv, CCtT'. %r^:ii<0%KAi(W:<:V--^ 
-tr-A^#fe}S5i* i ix. I i.ti^lC I scatter 

i+. IsjttCC ! ! t« <i:*^^<: ! scatter ^ItST^o C 



[ 0 0 9 9] (2) 8yia^^^i^^*3 iHiitaA-^ i7 v>\^^m 



[0 10 1] <4) mBm'\-icm^^.'t7\^'<m^ri> 



[0 10 2] (5) vrfom^mi^ttct^mt 

(Am - f, ) / (NAi * - f 1 ) < 0. 3 5 

1 0 10 3] (6) \^ir<j>m^^u^r^ct^^^^t 

^t. NA, iiHTild^^ae>20^iiiaUX|iria^l>>-^ 
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10 10 6] (9) 

[0107] (io)pi2«*±ci:Ks*5n^u-if-fc'-- 
[0 10 6] iiXfm^M^i^>^t%r\imiSiit^^.t0 

[0 10 9] iu)m^m^i^im&mmo>mmr^im 
[Oil 0 ] il3;m^m^((C'it^t^^m<^'^^<D:l>t^< 

(9) ri2)<om^^^i^^co^^^^^mi»m^^o 
[0111] am^^^'^<^'^^t^^Mo>'^m'ptj:< 

[0 112] (i5)J&lT<^>^^^:S-^c^T^*{f^e<:sifio 

.15 jfetc ^ ^ i?^'^ > K ^ ^ C <!; ^ 



mi2 00 0- 1 99 86 5 
26 

[0113] (i5)|yia*^§?*^PKs(Sft(^i^gi7^fiJ, ^ 
[0114] 

i^mo^im ±.^<oj:'!?ic. 'mmicj^mt. 

ggg^^^taso^it *i rm^'^f>^^^i^i^x^^m^ 
o<m.i*x. ^M.m&mitm'^^ ^ s / n 

if&mift^mMm^^^m^^x^i>. 

[US] (a), { b) i*0itC^iU^c&f8i*$'7'-^ 
[@4] B2^s£«4(c::?!)>:$^^7l:£M7^^gi%^lig<^^ 

f&^^s^mx^^o 

[06] m3mmi,ci>y/)^i>is^^it^m^m^mon 
m^^tmx$>6o 

[07 ] ir4*SJi«CC?!>>d^-S^SS7£:¥:g|fftgSS^g<?>1i 

f&^^s'tmx^^, 

[08] M4^53i^^iZ>iE^^jfe^^gi(g6^ftStC4^0^fi3t 

^* 

[09] mii<^^sUc%.y-rU'iz^ot^%it^^\^'>^ 
"^^^^tmx^^. 

[0 1 0 ] m%*Mm^c.^'^ii'^^^&mit^mmm^(r> 

[0 1 1 ] fgi 1 (:>^c^bicm^w^\<OTtmitmi^ 
mm.o^fm^^^'tmx^i>o 
[0 1 2 ] ^6, mi%m\^c.i>^i>^h^^mit^mm 
mi<om^^^<tmxh^, 
[013] u^^^%m\^'-^--^'t^mmmm 

2 a, 2 b ^D-^ '^' i'^^- 
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3 
4 
5 
6 
7 
S 

9a, 9b ^^m's^^i^^'^ y ^^y- 
1 0, 1 0 c, 4 2 S^i^b^X 

11, 1 la-l 1 c 

i3a-l3c 

14 ^.'l'^'7'/>K r-Ar u-1f- 

15 A r 

1 7 '7T'^'*<-^;''7'j>iyu>X 

1 8 Y v 7 

19 ^E^^7t^P.»gl*ft 

2 2 =2U>*-hU>X 
2 3 

24. 35a--35d, 36, 37 gjfeuvX 
25 ^T'-Tb^ 

26. 26a'-26k gst/lx^^^S^ 



(15) «l^32 0 0 0- 1 9 985 5 

25 

*27a-27<i UtrnfUms 

2 8 l/tVy-p^f 
29 2>ht3-5' 

3 0 

3 I A;^gB 

32 3»j^*-h^^- 

33 i/[y--9^<>i/ 
3 4 

3 8 ^m^i-i^mms^'t 

10 3 9 i^MSlgiel^^glfilS^riW 

4 0 la 

4 1,44 ilTttS 

4 3 ^^,'L':^t-'7*»JXA 

4 5 gglb^ 

46 A/4K 

4 7 ti)<--f$y7. 

4 8 >$^^S 

4 9 jfeSB^HS^- 

Ai -A, 

p <A» > 



[@3] 




[@8] 



(a) 



-26e 



-20 



263 
26!) 



12 
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